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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a laminated ceramic electronic part which 
is high in reliability and whose inner electrodes can be 
enhanced in thickness. 

SOLUTION: A method of manufacturing a laminated 
ceramic electronic part comprises processes in which a 
green sheet 12 composed of an inner electrode paste 
layer 16 and a ceramic paste layer 17 formed around the 
electrode paste layer 16 is formed on a carrier film, and 
a laminate of the green sheet 12 and the carrier film is 
fixed together by application of pressure. After the carrier 
film is separated off from the laminate, a second inner 
electrode paste layer 17 supported by a carrier film is 
transferred onto the first inner electrode paste layer 16, 

furthermore another green sheet is laminated thereon to obtain a ceramic laminate, and the 
ceramic laminate is pressed in the direction of thickness and then baked into a ceramic 
sintered body. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




[Claim(s)] 

[Claim 1] So that it may be supported on the 1st carrier film and the 
1st internal electrode paste layer may penetrate to both the principal 
planes of a ceramic green sheet layer The process which prepares the 
compound sheet with which the 1st internal electrode paste layer and 
ceramic green sheet layer are formed, The process which prepares the 2nd 
internal electrode paste layer supported by the 2nd carrier film, The 
process which exfoliates a laminating and the carrier film after [ 1st ] 
being stuck by pressure in other green sheets on a laminating stage in 
said compound sheet, The process which forms the internal electrode of 
thickness with which the 2nd internal electrode paste layer supported by 
the 2nd carrier film was imprinted, and the laminating of the 1st and 
2nd internal electrode paste layer was carried out by it on said 
compound sheet, The manufacture approach of the laminating ceramic 
electronic parts which calcinate the layered product which has said 
compound sheet and the internal electrode formed of the laminating of 
the 2nd internal electrode paste layer, and are characterized by having 
the process which obtains a ceramic sintered compact. 
[Claim 2] The manufacture approach of laminating ceramic electronic 
parts according to claim 1 that the imprint of said 2nd internal 
electrode paste layer is performed two or more times. 
[Claim 3] it supports on the 1st carrier film — having — **** — 
inductance formation — business — an internal electrode paste layer 
penetrates the top face and inferior surface of tongue of a ceramic 
layer — as — the 1st inductance formation — business — with the 
process which prepares the compound sheet of two or more sheets with 
which the ceramic layer is formed in the perimeter of an internal 
electrode paste layer said 1st inductance formation — business — the 
2nd inductance formation of the same pattern as an internal electrode 
paste layer — business — with the process which forms an internal 
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electrode paste layer on the 2nd carrier film So that it may be 
supported on the 3rd carrier film and a connection electrode may be 
exposed to the top face and inferior surface of tongue of a ceramic 
layer The process which prepares the connection electrode sheet with 
which the ceramic layer is formed in the perimeter of this connection 
electrode, The laminating of the internal electrode paste layer is 
carried out. the 2nd inductance formation currently supported by said 
compound sheet at the 2nd carrier film of at least one sheet — business 
— While forming the internal electrode for inductance formation by the 
1st and 2nd internal electrode paste layer So that the up-and-down 
internal electrode for inductance formation may be electrically 
connected through said connection electrode and a coil may be 
constituted The manufacture approach of the laminating ceramic 
electronic parts which carry out the laminating of the 2nd internal 
electrode paste layer and connection electrode green sheet which were 
supported by a compound sheet and the 2nd carrier film, and are 
characterized by having the process which obtains a layered product, and 
the process which calcinates said layered product and obtains a ceramic 
sintered compact. 

[Claim 4] The manufacture approach of laminating ceramic electronic 
parts according to claim 3 that the configurations of the up-and-down 
internal electrode for inductance formation connected through said 
connection electrode differ. 

[Claim 5] said compound sheet — the 2nd inductance formation of two or 
more sheets — business — the manufacture approach of laminating 
ceramic electronic parts according to claim 3 or 4 that the laminating 
of the internal electrode paste layer is carried out. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacture approach of laminating 
ceramic electronic parts and laminating ceramic electronic parts which 
are used for an inductor, IX components, or a feedthrough capacitor, the 
internal electrode formation process is improved more by the detail, and 
this invention relates to the manufacture approach of the laminating 
ceramic electronic parts which can constitute an internal electrode with 
big thickness. 
[0002] 

[Description of the Prior Art] The laminating inductor using the 
sintered compact obtained by really calcinating a metal and the ceramics 
conventionally is known, manufacture of a laminating inductor — facing 

— first — a ceramic green sheet top — a coil — the internal 
electrode paste for constituting a conductor is printed. Moreover, the 
through hole for connecting an up-and-down internal electrode 
electrically is formed in a ceramic green sheet. Two or more sheet 
laminating of such a green sheet is carried out, and the obtained 
layered product is pressurized in the thickness direction, calcinating a 
layered product after an appropriate time — a ceramic sintered compact 

— obtaining — the outside surface of this ceramic sintered compact — 
a coil — the external electrode of a pair electrically connected with a 
conductor is formed. 

[0003] In the above-mentioned laminating inductor, by raising the number 
of laminatings of a ceramic green sheet, the number of winding can be 
made to increase and a big inductance can be obtained by it. 
[0004] 

[Problem(s) to be Solved by the Invention] however, a ceramic green 
sheet top — a coil — in the approach of printing the internal 
electrode paste for constituting a conductor, if the number of 
laminatings of a ceramic green sheet increases, the level difference 
between the part in which an internal electrode paste exists, and the 
part not existing will become large in the phase which obtained the 
above-mentioned layered product. Therefore, distortion becomes generated 
when a layered product is pressurized in the thickness direction in 
advance of baking. Moreover, the inter laminar-peeling phenomenon called 
delamination by the above-mentioned distortion after baking tended to 
arise. 

[0005] on the other hand — for lowering direct current resistance in 
the above-mentioned laminating inductor — a coil — or it thickens 



thickness of a conductor — or a coil — the width of face of a 
conductor needed to be expanded, however, a ceramic green sheet top — 
an internal electrode paste — printing — a coil — it was difficult to 
form a thick internal electrode by presswork once by the approach of 
forming internal electrodes, such as a conductor. 

[0006] Moreover, even if it repeats printing of an internal electrode 
paste two or more times and could form the internal electrode with thick 
thickness, when a layered product was pressurized in the thickness 
direction, there was a problem of sticking-by-pressure distortion 
mentioned above having become still larger, and much more becoming easy 
to produce the inter laminar-peeling phenomenon in the obtained ceramic 
sintered compact. 

[0007] furthermore, a coil — when the width of face of a conductor is 
expanded and reduction of direct current resistance is aimed at, an 
inductance value will fall. The above problems had turned into a problem 
similarly in laminating ceramic electronic parts, such as not only a 
laminating inductor but a stacked type ceramic condenser. That is, when 
the number of internal electrode laminatings was increased, the 
sticking-by-pressure distortion for the pressurization to the above- 
mentioned thickness direction tended to become large, and delamination 
tended to arise. Moreover, in order to lower direct current resistance, 
when internal electrode thickness was increased, the above-mentioned 
delamination tended to arise further. 

[0008] The purpose of this invention is to offer the manufacture 
approach of the laminating ceramic electronic parts which can thicken 
thickness of an internal electrode easily, and the above-mentioned 
delamination cannot produce easily even if it is the case where the 
number of internal electrode laminatings is made to increase. 
[0009] other purposes of this invention — the coil as an internal 
electrode — even if it is the case where could increase the thickness 
of a conductor easily and the number of internal electrode laminatings 
is increased, it is hard to produce generating of delamination, and it 
is in offering the manufacture approach of the laminating inductor which 
can obtain a still bigger inductance easily. 
[0010] 

[Means for Solving the Problem] So that according to the large aspect of 
affairs of the 1st invention it may be supported on the 1st carrier film 
and the 1st internal electrode paste layer may penetrate to both the 
principal planes of a ceramic green sheet layer The process which 
prepares the compound sheet with which the 1st internal electrode paste 
layer and ceramic green sheet layer are formed, The process which 



prepares the 2nd internal electrode paste layer supported by the 2nd 
carrier film, The process which exfoliates a laminating and the carrier 
film after [ 1st ] being stuck by pressure in other green sheets on a 
laminating stage in said compound sheet, The process which forms the 
internal electrode of thickness with which the 2nd internal electrode 
paste layer supported by the 2nd carrier film was imprinted, and the 
laminating of the 1st and 2nd internal electrode paste layer was carried 
out by it on said compound sheet, The layered product which has said 
compound sheet and the internal electrode formed of the laminating of 
the 2nd internal electrode paste layer is calcinated, and the 
manufacture approach of the laminating ceramic electronic parts 
characterized by having the process which obtains a ceramic sintered 
compact is offered. 

[0011] An internal electrode with more thick thickness is constituted 
for the imprint of the internal electrode paste layer of the above 2nd 
from a specific aspect of affairs of the 1st invention by a multiple- 
times line crack and it. According to the aspect of affairs large to the 
2nd invention, it is supported by the 1st carrier film, inductance 
formation — business — an internal electrode paste layer penetrates 
the top face and inferior surface of tongue of a ceramic layer — as — 
the 1st inductance formation — business — with the process which 
prepares the compound sheet of two or more sheets with which the ceramic 
layer is formed in the perimeter of an internal electrode paste layer 
said 1st inductance formation — business — the 2nd inductance 
formation of the same pattern as an internal electrode paste layer — 
business — with the process which forms an internal electrode paste 
layer on the 2nd carrier film So that it may be supported on the 3rd 
carrier film and a connection electrode may be exposed to the top face 
and inferior surface of tongue of a ceramic layer The process which 
prepares the connection electrode green sheet with which the ceramic 
layer is formed in the perimeter of this connection electrode, The 
laminating of the internal electrode paste layer is carried out. the 2nd 
inductance formation currently supported by said compound sheet at the 
2nd carrier film of at least one sheet — business — While forming the 
internal electrode for inductance formation by the 1st and 2nd internal 
electrode paste layer So that the up-and-down internal electrode for 
inductance formation may be electrically connected through said 
connection electrode and a coil may be constituted The process which 
carries out the laminating of the 2nd internal electrode paste layer and 
connection electrode green sheet which were supported by a compound 
sheet and the 2nd carrier film, and obtains a layered product, Said 



layered product is calcinated and the manufacture approach of the 
laminating ceramic electronic parts characterized by having the process 
which obtains a ceramic sintered compact is offered. 
[0012] On the specific aspect of affairs of the 2nd invention, the 
configurations of the up-and-down internal electrode for inductance 
formation connected through said connection electrode differ, other 
specific aspects of affairs of the 2nd invention — setting — said two 
or more 2nd inductance formation — business — the laminating of the 
internal electrode paste layer is carried out, and the internal 
electrode for inductance formation with more thick thickness is formed 
of it. 
[0013] 

[Embodiment of the Invention] Hereafter, the concrete example of the 
manufacture approach of the laminating ceramic electronic parts 
concerning this invention and the manufacture approach of a laminating 
inductor is explained, referring to a drawing. 

[0014] The manufacture approach of the laminating inductor as laminating 
ceramic electronic parts concerning one example of this invention is 
explained referring to drawing 1 - drawing 5 . Drawing 2 (a) and (b) are 
the perspective views and appearance perspective views showing the 
internal structure of the laminating inductor obtained according to one 
example of this invention in schematic drawing. 
[0015] The laminating inductor 1 has the ceramic rectangular 
parallelepiped-like sintered compact 2. The ceramic sintered compact 2 
is constituted using insulating ceramics, such as magnetic-substance 
ceramics, such as a ferrite, or a glass ceramic. Preferably, the 
magnetic-substance ceramics is used. 

[0016] The 1st and 2nd external electrode 3 and 4 is formed so that the 
1st and 2nd end-face 2a of the ceramic sintered compact 2 and 2b may be 
covered, moreover — the inside of the ceramic sintered compact 2 — a 
coil — the conductor 5 is formed, it is shown in drawing 2 (a) — as — 
a coil — it has exposed to end-face 2a, and the end of a conductor 5 is 
electrically connected to the external electrode 3. moreover, a coil — 
the other end of a conductor 5 is pulled out by end-face 2b, and is 
electrically connected to the external electrode 4. 

[0017] On the occasion of manufacture of the laminating inductor 1, the 
laminating of the green sheet 11 shown in drawing 1 (a), the compound 
sheet 12, the connection electrode sheet 13, the compound sheet 14, and 
the green sheet 15 is carried out. a ceramic green sheet for green 
sheets 11 and 15 to constitute the lowermost ceramic sintered compact 
layer in the topmost part here — it is — sheets 12-14 — a coil — it 



is for constituting the part in which a conductor 5 is formed. 
[0018] it is shown in drawing 1 (b) and (c) — as — the compound sheet 
12 — a coil — the 1st horseshoe-shaped inductance formation for 
constituting a conductor 5 — business — it consists of an internal 
electrode paste layer 16 and a ceramic green sheet layer 17 formed in 
the perimeter of this internal electrode paste layer 16. The internal 
electrode paste layer 16 is formed so that it may penetrate on the 
inferior surface of tongue from the top face of the ceramic green sheet 
layer 17. 

[0019] moreover, it is shown in drawing 1 (a) — as — the above- 
mentioned compound sheet 12 top — the 2nd inductance formation of two 
or more sheets — business — two or more layer laminating of the 
internal electrode paste layer 18 is carried out. the flat-surface 
configuration as the 1st internal electrode paste layer 16 where the 2nd 
internal electrode paste layer 18 is the same — having — the 1st and 
2nd internal electrode paste layer 16 and 18 — the thickness direction 
— overlapping — a coil with thick thickness — a conductor — a part, 
i.e., the internal electrode for inductance formation, is constituted. 
[0020] the 1st inductance formation which constitutes the compound sheet 
12 from this example — business — thickness of the internal electrode 
paste layer 16 and thickness of the ceramic green sheet layer 17 are set 
to 20 micrometers, and width of face of the internal electrode paste 
layers 16 and 18 is set to 100 micrometers, therefore, the thing done on 
the 1st internal electrode paste layer 16 for two or more layer 
laminating of the 2nd internal electrode paste layer 18 — a coil with 
the aspect ratio near 1 — a conductor — a part is constituted. 
[0021] Although not necessarily limited especially about the number of 
laminatings of the 2nd internal electrode paste layer 18 by which a 
laminating is carried out on the internal electrode paste layer 16 of 
the above 1st, in order to control generating of the level difference of 
an internal electrode part and a surrounding ceramic green sheet part so 
that clearly from the below-mentioned manufacture approach, it is 
desirable to carry out the laminating of the 2nd three or less-layer 
internal electrode paste layer 18 more preferably four or less layers. 
[0022] The connection electrode sheet 13 has the connection electrode 
paste layer 19 and the ceramic green sheet layer 20 formed in the 
perimeter of the connection electrode paste layer 19. The connection 
electrode paste layer 19 has the rectangle configuration where die 
length is short. Moreover, the connection electrode paste layer 19 is 
also formed so that it may penetrate on the inferior surface of tongue 
from the top face of the connection electrode sheet 13. 



[0023] the 1st inductance formation abbreviation horseshoe-shaped in the 
compound sheet 14 — business — it has the internal electrode paste 
layer 21 and the ceramic green sheet layer 22. The internal electrode 
paste layer 21 is constituted almost like the internal electrode paste 
layer 16 so that it may penetrate on the inferior surface of tongue from 
the top face of the compound sheet 14. 

[0024] the compound sheet 14 top — the compound sheet 12 top — the 
same — the 2nd inductance formation of the same pattern as the 1st 
internal electrode paste layer 21 — business — two or more layer 
laminating is carried out so that the internal electrode paste layers 23 
may overlap, therefore, the 2nd internal electrode paste layer 23 
carries out two or more layer laminating on the 1st internal electrode 
paste layer 21 — having — a coil with thick thickness — a conductor - 
- the section, i. e. , an internal electrode, is constituted. 
[0025] in addition, the coil with which the laminating of the above- 
mentioned connection electrode paste layer 19 is carried out to the 
upper part — a conductor — the coil by which a laminating is caudad 
carried out to the section — a conductor — since the section is 
connected electrically and an inductance is constituted, it is prepared. 
[0026] Moreover, the flat-surface configuration of the internal 
electrode paste layers 16 and 21 prepared in the compound sheets 12 and 
14 is the same, and the internal electrode paste layer 21 is arranged to 
the internal electrode paste layer 16 at the sense currently rotated 180 
degrees in the sheet surface. But the flat-surface configurations of the 
internal electrode paste layer of a compound sheet where a connection 
electrode is arranged up and down may differ. 

[0027] By the way, with the above-mentioned compound sheets 12 and 14 
and the connection electrode sheet 13, the internal electrode paste 
layers 16, 19, and 21 are formed so that it may penetrate on the 
inferior surface of tongue from a top face. Therefore, these cannot be 
obtained by the approach of applying conductive paste on a ceramic green 
sheet. Then, the manufacture approaches, such as this compound sheet, 
are explained with reference to drawing 3 - drawing 4 . 
[0028] In carrying out the laminating of the above-mentioned sheets 11- 
15, in this example, a mother's carrier film 31 shown in drawing 3 (a) 
is prepared. The carrier film 31 is constituted using synthetic resin, 
such as polyethylene terephthalate. In this example, the carrier film 31 
has a square configuration and the location hole 32 for printing is 
formed in each of that center of the side ( drawing 3 (b)). Moreover, 
the location hole 33 for laminatings is formed near the location hole 32 
for printing. On the above-mentioned carrier film 31, the internal 



electrode paste layer 34 and the ceramic green sheet layer 35 are formed, 
and a mother' s compound sheet 36 is constituted. 

[0029] drawing 3 (b) — the internal electrode paste layer 34 — a coil 
— it is shown in schematic drawing as a configuration which constitutes 
some conductors. This internal electrode paste layer 34 is equivalent to 
the internal electrode paste layers 16 and 21 shown in drawing 1 , and 
is made into the configuration according to the flat-surface 
configuration of the internal electrode paste layer made into the 
purpose. Next, after forming the internal electrode paste layer 34, the 
ceramic green sheet layer 35 is formed in the perimeter. 
[0030] After forming the above-mentioned ceramic green sheet layer 35, 
the internal electrode paste layer 34 may be formed. The structure where 
the compound sheet 36 was supported with the carrier film 31 as 
mentioned above is acquired. 

[0031] On the other hand, as shown in drawing 4 (a), that by which the 
green sheet 37 of the mother for obtaining the green sheets 11 and 15 
with which the internal electrode paste layer is not formed is supported 
on the carrier film 31 like the above is prepared. 
[0032] furthermore, two or more 2nd [ this example ] inductance 
formation — business — only one side of the internal electrode paste 
layers 18 and 23 prepares what is similarly supported on the 2nd carrier 
film (not shown). 

[0033] Next, as shown in drawing 4 (b), the laminating stage 39 is 
prepared. And on the laminating stage 39, the green sheet 37 supported 
with the carrier film 31 is laid, as a green sheet 37 turns to an 
inferior surface of tongue. This green sheet 37 consists only of a 
ceramic green sheet, and does not have an internal electrode paste layer. 
Under the present circumstances, the location hole 33 for laminatings 
mentioned above is read with a camera (not shown), and a green sheet 37 
is positioned. 

[0034] A green sheet 37 is stuck by pressure from the field of the 
outside of the carrier film 31, and the carrier film 31 is exfoliated 
from a green sheet 37 after an appropriate time. By carrying out the 
laminating of the structure where the green sheet 37 is supported with 
the carrier film 31 as mentioned above, repeatedly, and sticking it by 
pressure on the laminating stage 39, as shown in drawing 4 (c), the 
laminating of the green sheet 37 of two or more sheets is carried out. 
[0035] Furthermore, as shown in drawing 4 (d), the compound sheet 36 
which has the internal electrode paste layer 34 mentioned above and the 
ceramic green sheet layer 35 makes what is supported by the carrier film 
31 be the same as that of the above a laminating and sticking by 



pressure. 

[0036] Positioning at the time of a laminating can be performed 
according to well-known approaches, such as positioning [ **** ] by the 
pin on the basis of the end face of not only an approach but the carrier 
film positioned by carrying out the image processing of the location 
hole with a camera. 

[0037] The carrier film 31 is exfoliated from the condition shown in 
drawing 4 (d). Next, in this example, as shown in drawing 4 (e), the 
laminating of that by which only the 2nd internal electrode paste layer 
40 is formed in the carrier film 31 is carried out, the carrier film 31 
is stuck by pressure caudad, and the carrier film 31 is exfoliated after 
an appropriate time. Thus, only the internal electrode paste layer 40 is 
stuck to the internal electrode paste layer 34 of the compound sheet 36 
by pressure. The laminating of the 2nd internal electrode paste layer 40 
is carried out to the 1st internal electrode paste layer 34 by this 
process, and the internal electrode for inductance formation with thick 
thickness is constituted. 

[0038] In addition, an internal electrode with still thicker thickness 
is formed in fact like the structure shown in drawing 1 by repeating the 
laminating process of the 2nd internal electrode paste layer 40 two or 
more times. 

[0039] Next, the laminating of the connection electrode sheet 41 
equivalent to the connection electrode sheet 13 of drawing 1 is carried 
out similarly ( drawing 4 (f)). The ceramic green sheet layer 43 is 
formed in the perimeter of the connection electrode 42 with the 
connection electrode sheet 41. 

[0040] the above-mentioned process — the same — carrying out — the 
upper part of the connection electrode sheet 41 — the compound sheet 36 
and the 2nd inductance formation — business — the internal electrode 
paste layer 40 and the laminating of a green sheet 37 are performed. 
[0041] A layered product is obtained by pressurizing the layered product 
finally obtained after an appropriate time in the thickness direction. 
Thus, the ceramic sintered compact 2 is obtained by cutting a mother' s 
obtained layered product in the thickness direction, considering as the 
layered product of each laminating inductor unit, and calcinating this 
layered product. 

[0042] therefore, the compound sheets 12 and 14 and the connection 
electrode sheet 13 with which the internal electrode paste layers 16 and 
21 and the connection electrode 19 are formed by penetrating a top face 
and an inferior surface of tongue, and the 2nd inductance formation — 
business — the layered product for obtaining the ceramic sintered 



compact 2 can be easily obtained by dealing with the internal electrode 
paste layers 18 and 23 in the condition of having supported on the 
carrier film 31, respectively, and carrying out a laminating as 
mentioned above. 

[0043] In addition, when only the internal electrode paste layer 40 is 
imprinted and the thickness of an internal electrode is made to increase 
so that clearly from drawing 4 (f), a clearance is generated between the 
up-and-down ceramic green sheet layer 35 and 43, but since it is lost 
when this clearance pressurizes a layered product in the thickness 
direction, namely, the ceramic green sheet of the upper and lower sides 
of a clearance sticks in a pressurization process, a clearance is 
canceled by the pressurization process. 

[0044] drawing 2 — return and the laminating inductor 1 of this example 
— above — carrying out — a coil — the ceramic sintered compact 2 
which has a conductor 5 is really [ laminating ceramic ] easily obtained 
using a baking technique. The conductor 5 is constituted using the 
internal electrode paste layers 16 and 21 formed in thickness which 
pierces through an inferior surface of tongue from the top face of the 
compound sheets 12 and 14. a coil — furthermore, each internal 
electrode paste layer 16 and 21 top — the 2nd inductance formation of 
two or more sheets — business, since the layer laminating of two or 
more internal electrode paste layers 18 and 23 is carried out, 
respectively a coil with big thickness — a conductor 5 can be formed 
easily and an inductance big therefore can be realized easily. 
[0045] In addition, the laminating of the green sheets 11 and 15 which 
are not compound sheets may be performed by approaches other than the 
above-mentioned example, for example, the approach of exfoliating green 
sheets 11 and 15 beforehand from a carrier film, and carrying out the 
laminating of the green sheets 11 and 15, and the approach of carrying 
out the laminating of the green sheet layered product which comes to 
carry out the laminating of the green sheets 11 or 15 of two or more 
sheets beforehand on the above-mentioned laminating stage. 
[0046] Drawing 5 is a sectional view for explaining the manufacture 
approach of the modification of the above-mentioned example, it is shown 
in drawing 5 (a) and (b) — as — this invention — setting — the 1st 
inductance formation — business — thickness of the internal electrode 
paste layer 51 may be made thinner than the thickness of the ceramic 
green sheet layer 52 formed in the perimeter. That is, in the compound 
sheet 53, although the 1st internal electrode paste layer 51 is formed 
so that it may penetrate on the inferior surface of tongue from the top 
face of the ceramic green sheet layer 52, the thickness does not 



necessarily need to be equal to the thickness of the ceramic green sheet 
layer 52, and is good in it being thinner than the thickness of the 
ceramic green sheet layer 52. 

[0047] In this case, as preferably shown in drawing 5 (b), a laminating 
is carried out after the 2nd internal electrode paste layer 54 with 
thick thickness has been supported by the carrier film 55 compared with 
the 1st internal electrode paste layer 51. After sticking the carrier 
film 55 by pressure caudad, while the 2nd internal electrode paste layer 
54 with thick thickness is stuck by pressure on the 1st internal 
electrode paste layer 51 by exfoliating and dissociating like 
illustration, it enters in the compound sheet 53. That is, since the 2nd 
internal electrode paste layer 54 will enter into the through tube of a 
part in which the internal electrode paste layer 51 is formed, 
deformation of the ceramic green sheet layer 52 for the desiccation in a 
laminating process can be controlled by insertion of the internal 
electrode paste layer 54. 

[0048] Drawing 6 (a) and (b) are each sectional view for explaining 
other modifications of the above-mentioned example of this invention. 
Since the ceramic green sheet layer is not formed in the perimeter of 
the 2nd internal electrode paste layer when two or more layer laminating 
only of the 2nd internal electrode paste layer supported by the carrier 
film is carried out on the green sheet which consists of the 1st 
internal electrode paste layer and ceramic green sheet layer as 
mentioned above, it becomes easy to produce a level difference between 
the part to which the laminating of the 2nd internal electrode paste 
layer is carried out, and the ceramic part of the perimeter. 
[0049] First, as shown in drawing 6 (a), after carrying out the 
laminating of the compound sheet 63 which has the 1st internal electrode 
paste layer 61, the carrier film 64 is exfoliated. Next, as shown in 
drawing 6 (b), in order to carry out the laminating of the 2nd internal 
electrode paste layer 65 like the above-mentioned example and to cancel 
the above-mentioned level difference further, the laminating of the 
spacer 67 supported by the carrier film 66 may be carried out. A spacer 
67 has the same flat-surface configuration as the ceramic green sheet 
layer 62 currently formed in the perimeter of the 1st internal electrode 
paste layer 61. Moreover, especially about the ingredient which 
constitutes a spacer 67, it may not be limited, but you may constitute 
from same ingredient as the ceramic green sheet layer 62, or may 
constitute from other ceramics, and may form further with the synthetic 
resin burned down on the occasion of baking. Even when a spacer is 
constituted from an ingredient burned down by baking, in the process 



which pressurizes a layered product in the thickness direction in 
advance of baking, dispersion in the consistency in the part to which 
the laminating of the internal electrode is carried out by existence of 
the above-mentioned spacer, and the other part can be reduced. 
[0050] in addition — the above-mentioned example — a connection 
electrode sheet — using — an up-and-down coil — a conductor — 
although the part was connected electrically, up-and-down internal 
electrodes may be connected electrically, without using a connection 
electrode sheet. 

[0051] moreover, the external electrodes 3 and 4 form in end-face 2a of 
the ceramic sintered compact 2, and 2b in the 1st example — having — 
**** — a C oil, although the conductor 5 was wound toward 2d side of 
inferior surfaces of tongue from top-face 2c as shown in drawing 7 , the 
external electrodes 73 and 74 form in the end faces 72a and 72b of the 
ceramic sintered compact 72 — having — **** — a coil — the so-called 
laminating inductor 71 of the horizontal winding pattern around which 
the conductor 75 is wound toward the 72b side from end-face 72a may be 
constituted. 

[0052] Moreover, in the 1st example and modification, although explained 
per manufacture approach of a laminating inductor, this invention can be 
used not only for a laminating inductor but for manufacture of other 
laminating ceramic electronic parts, such as a laminating varistor, a 
laminating thermistor, a multilayer capacitor, a laminating LC filter, a 
multilayer substrate, and a laminating module. That is, by using for 
manufacture of various laminating ceramic electronic parts, the 
sticking-by-pressure distortion at the time of pressurizing the layered 
product before baking in the thickness direction can be reduced 
similarly, and laminating ceramic electronic parts excellent in 
dependability with little delamination can be obtained. Moreover, since 
the thickness of an internal electrode may be increased easily, 
expansion of current capacity besides increase of an inductance can also 
be aimed at. 
[0053] 

[Effect of the Invention] By the manufacture approach of the laminating 
ceramic electronic parts concerning the 1st invention, in a compound 
sheet, since the ceramic layer is formed in the perimeter of the 1st 
internal electrode paste layer, compared with the internal electrode 
paste layer formed by printing conductive paste on the conventional 
green sheet, the thickness of an internal electrode paste layer can be 
increased easily, in addition — this — since the laminating of the 2nd 
internal electrode paste layer is carried out and an internal electrode 



is constituted on the 1st internal electrode paste layer, thickness of 
an internal electrode can be enlarged, an inductance and current 
capacity can be expanded easily, and direct current resistance can be 
lowered further. 

[0054] Moreover, when two or more layer laminating of the internal 
electrode paste layer of the above 2nd is carried out, an internal 
electrode with much more big thickness can be formed. By the manufacture 
approach of the laminating ceramic electronic parts concerning the 2nd 
invention A ceramic layer is formed in the perimeter of an internal 
electrode paste layer, and the 1st compound sheet is constituted, the 
1st inductance formation — business — the 1st inductance formation of 
this compound sheet — business — an internal electrode paste layer — 
the 2nd inductance formation — business — since the laminating of the 
internal electrode paste layer is carried out — the 1st invention — 
the same — an internal electrode with big thickness, i.e., a coil, — a 
conductor — a part can be constituted, and a coil with the above thick 
thickness — a conductor — since a part is electrically connected by 
the connection electrode of a connection electrode green sheet and a 
coil is constituted, a big inductance can be obtained easily. 
[0055] the coil according to the inductance value made into the number 
of winding, or the purpose when the number of patterns of an internal 
electrode paste layer can be reduced when the same and it differs, 
although the flat-surface configuration of the internal electrode paste 
layer of the upper and lower sides connected through connection may be 
the same in the 2nd invention and you may differ — a conductor — a 
part can be formed appropriately. 

[0056] the 2nd invention — setting — the 2nd inductance formation — 
business — when two or more layer laminating of the internal electrode 
paste layer is carried out, a much more big inductance can be obtained. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) - (c) is a sectional view which meets the decomposition 
perspective view for explaining the green sheet, internal electrode 
paste layer, and ceramic paste layer for obtaining the laminating 
inductor concerning one example of this invention, a top view, and the 
B-B line in (b). 

[Drawing 2] (a) and drawing for (b) to explain the laminating inductor 
concerning one example of this invention — it is — (a) — the interior 
— spacing — a coil — the schematic-drawing-perspective view having 
shown the conductor, and (b) — an appearance perspective view. 
[Drawing 3] (a) And (b) is each top view showing the condition of having 
formed the internal electrode layer and the ceramic paste layer on the 
carrier film used in the 1st example, and the carrier film. 
[Drawing 4] (a) - (f) is each sectional view for explaining the process 
which carries out the laminating of the green sheet supported by the 
carrier film in one example of this invention. 

[Drawing 5] (a) And (b) is each sectional view for explaining the 1st 
modification of the manufacture approach of the laminating inductor of 
this invention. 

[Drawing 6] (a) And (b) is each sectional view for explaining the 2nd 
modification of the manufacture approach of the laminating inductor of 
this invention. 

[Drawing 7] The schematic-drawing-perspective view for explaining other 
modifications of the laminating inductor of this invention. 
[Description of Notations] 

1 — Laminating inductor 

2 — Ceramic sintered compact 

3 4 — External electrode 
5 — coil — a conductor 

11 — Green sheet 

12 14 — Compound sheet 

13 — Connection electrode sheet 

15 — Green sheet 

16 21 — 1st internal electrode paste layer 
17, 20, 22 — Ceramic green sheet layer 

18 23 — 2nd internal electrode paste layer 

31 — Carrier film 

34 — Internal electrode paste layer 



35 — Ceramic green sheet layer 

36 — Compound sheet 

37 — Green sheet 

39 — Laminating stage 

40 — Internal electrode paste layer 

41 — Connection electrode sheet 

42 — Connection electrode 

43 — Ceramic green sheet layer 

51 61 — Internal electrode paste layer 

52 62 — Ceramic green sheet layer 

53 63 — Compound sheet 

54 65 — Internal electrode paste layer 
55, 64, 66 — Carrier film 

71 — Laminating inductor 

72 — Ceramic sintered compact 

73 74 — External electrode 
75 — coil — a conductor 
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[Drawing 6] 
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[Drawing 1] 



[Drawing 4] 
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[Drawing 7] 
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